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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PURPOSE: To make a both-surface display without requiring mechanical 
structure or an optical panel by dividing each display unit area, and 
providing some divided areas with a light reflection part on the reverse 
surface side and the remaining areas with a light reflection part on the 
top surface side. 

CONSTITUTION: The reflection plates 3 and 4 are provided on the top 
and reverse surface sides of the display unit area 1, and the reflection 
plate 3 on the top surface side constitutes a white reflection surface 3a 
formed at the hatched lower half and a transmission surface 3b for 
transmitting light at the upper half. The reflection plate 4 on the reverse 
surface side, on the other hand, constitutes a white reflection surface 4a 
at the hatched upper half and a transmission surface 4b for transmitting 
light at the lower half. The display unit area 1 emits light A, reflected by 
the reflection surface 4a on the reverse surface side, to the top surface 
side through the upper part of a liquid crystal layer 2 and the 
transmission surface 3b when the liquid crystal layer 2 is in a light 
transmission state. The light reflected by the reflection surface 3a on 
the top surface side is emitted to the reverse surface side through the 
lower part of the liquid crystal layer 2 and the transmission surface 4b. 
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ti545!-4oT^5„ Z(7)7 : '-^ffl^-(4, 4$S#frl 
1 ICtrtR AM [Random Access Memory] t LXWfh 
ntVRAM2 07i»P>SlJ^I|ElSSl 9#H&K^ttil.fct. 

SSl 9 7)^*SSrfir otz#><D?u yi/'m^t Z.(Dt£&% 

[0 0 6 3] ±ffi^(±5^ s/fl5 f±, -4B*SffiStR4 
*r^LT«RVCClc^/i/T 3/^*1x4 tftlc, ffeffi^S 
i^Xl^o -t Lt, r©»ffl^yf 15.©-* 

«^{Cfi. LCD^^H6«:0*U->D*fSl, EP^> 
3*^«ffiYl->Ym^»HlC3feaEL, AA^Ll/^/Wl 
^{CD^U*fS]. EP*,3^^«ttYm->Yl<0jS!«lCjfe3lE 

T\ ^filAM? D I ROA^IiL l/^/i/t/iotD^ 
[0 0 6 4] Jfot, $Il^J(7)l0 0 a $^it 1 3 fi, 

o$^^t>ttar tt-^So tit, [Hi6(c^-rj: 
[0065] 12 otc^j: ptc, ±m^kta^^ 

V^5o »iS@K2 1fi. ^>r-v J ^al/-^2 2(0 
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mtlX'hZ L C DiEft*HVLCDro®ffi£gfitRl~R3 
T'^ff Ltlf^VUx-^Wdf^ U— ^ 2 2 (C#BB«i± 

L C DK»«agVLCD©«ES:gf^bS-fr5 - 1 7)5 T*t 

s„ i^u two** 5^1 5&fflVtm<Dm&\a*. h 

fiiRltf'<'('<x£tlXft&it&£frZ 0 
[0 0 6 6] 8fot, ^W'Jf31lH)SS2 1 (4. fcm*>f y 
5»^W^ffiJCJSi:T^x-v ! l/dr^U-^ 2 2 
/^tf^-rS L C DK«iajRVLCD©«ESr 2 gfgKgffc 10 

RPU(4 h 7 > i^* * Q2<7X-7. (D-fiVT y zfm.in.Xh 

[0 0 6 7] a l s&ifll 1 9(;:^Lfc4 9 

tc, S^/^/ugpi 2<oPKv>-fix^li»#-g-(w'b, 

LT, d<7)4 5 IC^/^vMSB 1 2CQ|aEfl:|£filaEi:T 20 
fi«lO»««l4«*as lift 5«^Ctt, «> mt 

[0.0 6 8] -tr-C, ±1E0>«fc5£> S^^/l'SBl 2 

#;i/f-^u*aV-^ 2 2*stH^j-f §LCD^»)SaS 
VI£D©«JE&gffc £tf*Ui, SttWicrro^TrcD^^ 
otSB £ ft < 1" 4 5 WW* - * 5 d 1 7)5 plfg £ 4 5 e fc fc* 
L, d©J: 5 **]»-<?«:» 2SRI©ifcSi*jN6B 1 3C0^f 
tt^ffi^!C)S;DT*5ift^7)5ffi^^b1-SWT\ 30 
^rT:-t7)fflil[ElSS2 KDfltj&ICPS^ixSd tft<, ffi, 

<75gsft«i*ic «t 9 l c DmmmMviaxomm^it 

$i±-5=te>tCLTt 4V\, 

[0 0 6 9] £i±SftW Lfci9i:> #fllS0«0>*^«S 

(4. ^/^A'SB 1 2 Lfc»l«S8i 1 3 &m 

is^Ki lifc^ro^-r t - <DmM,m*mm 1 

wS^^/ua i 2 coF^lfl^ffiicft; cr^Bs**iS® i 

{C, ffi«*8l 1 3 fi. LCDasyH6it/> 
> MMfjES&l 7^3*>-m»)[HlSSl 8 7)5^.^5/ hi L 

km wx.xmm%mm^.$:ft o tcvx\ mi- 

«Mg©tt«SrlEMi-5 r £ &X% 5, 
[0 0 7 0] (Hi£«BJ 3 ) II 2 1 &tfEl 2 2 I±*$89i0> 

f3i»j^tttf)tj)ot, H2 
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[0 0 7 1 ] #$iS>#li4, mmi-t^^ y hS*-f 6x 

[00 7 2] *IJg{S©7-f v^/H^fHi, ^ l HiS^J 

r of-f v^/wflttHS, H 2 i ic^-fJ: 5 i-, s#i+#ffc 
3 1 iC»Bfft*#:3 1 (C*tL-C±T*[SlfcF J iMi&i- 

SB 3- 2 tc ^tt $ *u $t&<DMmm £ a 5 d £ 7)5 

[0 0 7 3] 3 2 <7>jK£^^SS 3 3 

(4, 6 £fr 5 t<7)-C*>9, &tfj<0-ky*>Y\c 

6o *7t, :o«fi^813 3<o^Sffi(c(4, ^-ti^* 
nm*»4 pftRWSS 7, 3 8 7J5fi9#ttf>tt5o * 
EffllcSt«Jfttt5SW«3 7(4, Sfe«)J»V^-C*)9, 

ffi H i.**ise 3 3 <o=s-t v \-mrn 3 6 wja^nw® 
{cMfci-zitimcftzmm-fzmMns 7 a (n^ron 

K*t«3 8t>, SW«3 7 t^coefe<OSpl/^T*fc 

ffiEJC3tS:aaii--5aiilB53.8 a (H«©*V^!») t)5 

[0 0 7 4] fcfcb, Ilffi»t^yHi3 6 left 
JE£-f-5^ffiflJ«>RWtt3 7»{iaiC(4, Si§SlS3 7 a7)5 

tamj t rpMj ©jc^g»Ric»rit*^ mcmitir 

jig(C(4, jgSa53 8a7)5 TaMJ t TPMj C0±TiS* 

[61 # ^ic^mm^M $ tix ^ 5 „ 

[0 0 7 5] ±fe^a B B**gB3 3 c7)(s]SS*J&£[2l 2 2 

■y h 3 9 yw^t4 0 i t'M^tltV^o ± 

V h 3 9(4, WLwM* 1 *f(7>*"7^£ 

4oT6#f(75-t^^ V h^SrfT9 d£7)5-et-5i 51c 

fto-cv-So ^iffi (Digi) 

X TAMJ t rpMj ©i^^S/TL^ ^2t(T (Dig2) 
tl3«f (Dig3) X'&ffflZT-K?*^ hOft4^U 
^4«f (Dig4) T* T : j <7)fB-§-^«^L. ^5«t (Dig 
5) £SB6tff (Dig6) T-^Sr7-fe^p«y h©ft=f«*i- 

[0 0 7 6] ±feir^^ > h$t7F=*--y h 3 9 coffin 
A*ffiT-Digl~Dig6(c(4. Btf+#ft3 1 (D^fS-^IhISI 
lc^;ftf)4xfc^3Vba-7 4 l ©tff*attH;*jSB-Di 
gl ~Dig67)^ ro^X {S-^7)5 A^J $tb-549(C7ioTV^ 
-5„ Sfc, r©*^3y|-n-7 4i©t^yhf- 
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9 tB^SSmeg a ~Seg g h £ tlZ f— 9 {f^li, 
Y3 9(D-tr^^y hx-^A^iS^Sega-SeggiCA^ 

A7^riU^J Yl~Y7icS^L-> iliRfrW^F-SEL^L 
U^kWa-g-tC, ft!l*'<£>A;>jBl~B7£tti;ffYl~Y7l;: 

[0 0 7 7] ^rL"C\ :©-7^l/^f4 0»-J» 
A^Al~A7ttB*Yl~Y7i:Sr^"f 5(siSS-Cii, 10 
3VI-P-74 KD-fe^V^hx-^tB^iST-Sega-S 
egg^bWr-^ff-^^-ewSS-fe^'y > 

K3 9(7?i?^> V hr r -^A^ffi-T-Sega~Segg{CA^ 
^tlSJ^fC&oT^S,, */-C. te^c7>A^)Bl~B7i 
tU^Yl~Y7t^1-5[ElSg-C'(4, -fe^^V hx-^tti 
^JS^-Seg a ~Seg g t^<n=f~9\t ir ^ V hSe 
gatt^VhSegd, ir^^ >- hSegb t-fr^W hS 
egc&Wr^WhSege t ir ^ > hSeg f £A*V#X. 
Tlr^ V h*^--y h 3 9©t^ V hx-^A^J 
S^Sega~SeggtCA^£ft5£ 5(CftoT^-5o 20 

[0 0 7 8] -7^x7"l-^f-4 0<DjStRMW^SEL 

Z>> -5" L-T. ±ffi**/^/HH5 3 2^5IV^c«ffiT'li. 
rro^tti^^s'x3 5«li^5rot, 31«$IJ« 
S E L {C H l/^/UtfAt) £ tU f*3V hn-74 1 
£>ir / p< V Y 7—9 tb^ffi^-Seg a ~Seg g t5^C0x"-^ 
{f^^WSSir^y >-h^3.= y h 3 9<D±9'/> 
hT ? -^A^S r FSega~Segg(^A^)$tL5 0 Sfc, ^ 30 
^A^,v%3 2^^C7t^Ti4 > fiim^-r y^3 5tf 

t * 5 <dx\ mammmi- s e l ic l u^^a 

x-*(f^<7>-^A;H#x.T-fer^ V 
^■^-y h3 9C0-ir^y Vh^-^A^^Sega-Segg 
ICA^£tu5„ 

[0079] ^<D <fc ? l;*I»l©i B H B ffgi 3 3 
l±, S*/n*/U^3 2^P^fc#ctmi, Ilfr (Dig 
1) (7)^SB#{C-fey^> hSegaXli-fe^'^ VhSegd<7> 
i/vfft^Wx — ^<f^£ON<b LT fAMj X(i TP 
MJ. \ %4ffi$:®i<Wi2ffi (Dig2) ~|?6 40 

tfT (Dig6) (7?^SB#iC-fe^^>hSega~Segg(Ox-^ 

tff (Dig4) (Dyk&mctyj VhSegaWx-^ff^-S: 
^si^oniclt r : j WK^-W^^^tT^,, 
T, Clft'b&tffWS^fi. Kffi{|iJ(OSttK3 8fS»$ 
ftit?fc£:SMIi]<OKltt£3 7<D^i§gB3 7 a 4riiL-C^ 

sot-, ^■±^^y\~m.m3&(Dm^<Dmmmnu<D^ 

[0 0 8 0] £fc, S^^/i^ 3 2 D/c^.-C 
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Sega~Segg#±T£AiX#X: | bft-5<D"C\ -tT*[«]C0 

ffiiJ<7>KW4£ 3 7 T-KW£;ftfc7fc£8ffifii]<£>Kttffi 38© 
Iia3 8a5riLTI,5(7)T\ ^ V MM 3 6 

fttfttfcQ^ift'?, Hlffi (Digl) <D TAMj Xfi 

[0081] ^<r>&m. *mmmic£ix^ ^v^w 

0 ic J;o-ca*^±T*^(-^Sfe$*?) ^ t &x% 
St^gfi 3 3 (cR#=Mg 3 7 , 3 8 tv;uf7l/^t4 0 

[00 8 2] t£to, ^nmmnWLmtiTF'-SiW. 3 3 (C&tf 
5 7i?^V > hS^cof^Srlg] 1 1 ic^LfcJ; 
(c-f 5 «-£-(;: (4, [g] 1 4 [c^LtzX v h«« 

3a, 4a £ffM-r*U4*<fcV^ t ii^ 1 »^Jt?a-<fci 

[0 08 3] mm&H) 12 3St>*H2 4I±*^B^<7) 
^4HJ6«?r*-rt.O'e$)oT. 12 3I«I«/tM 
Srffix.fcxV v^/^H-tf)£«&l!, HI 2 4 liffi H B a **3S 

m<r>m&ffif&z*^-7v y?mx*&z>« tm. 121s 
t>*i2i 2 2 ic* Lfcm 3 mmm t mm<Dm&zmirz>mi& 

[oo84] *mmmi±. ^m^-ty* > h^tsf 

!g a a a S^iI 3 3 Lfc«*/^^/^ 3 2 14. 8#ff 

*t*3 i\c*iLxiE&jjm^m&&zmtfvt>Kx 

V^-So ffi H B B a^g3 3f±, g5 3||ffi#J£|5]tSIC6«T<£> 
a*^tT5t><7)T'fe5/!i^ ^i«t (Digl) OtW>F 
tS3 6lt &v&<D^<DfcW.<r>mz%iQ%i (Dig6) (O 

al^gt3 3(7)*Sffi(c5{i9#lt5Rlt«3 7, 3 8 
<b, ^3«JS0iJtlil^«-efe575\ 8ffi(|l|<7)KltS 3 
8(Cio(t6 f AMj t TPMJ (O^OgiigB 3 8 a 
(±. ^6«t (Dig6) »*«»^g(C3t#:^*fc*ii¥|S] 

[oo85]- ±te?#HBie*i!g 3 3 <o@ss«fi)c^ii 2 4 

IC*-r o ^<7)f^BBa*8E3 3K>iTi/^ > Y^=L~y 

Y39h. ±^/>hmm3 6{cx-z>xtEi)^m\c6m 

^64ff (Di g 6) ©t^>Hi3 6J;t)$b^ 
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HjiO±3U«T (Digl) <D±if*V\-W&Z 6^ifi*0L-C 

4 2i4SiiAD$lXTV^„ glO-7/^U^f4 0li 
£3iglKffl&nf|K:. > h o-y A l eDir^p< > 

h ¥ - 9 ttJ^jiST-Seg a ~Seg g ^^«b tU^J $ tl 5 =f '— $ is 
-§-£A^ A 1~ A4XttA^ B 1~ B4 £ fcB;^ Y 1 ~ Y4 i £ 

AJlt&l-Seg a ~Seg g t)OT'$)5 5 

[0 0 8 6] fcfcU A^Bl~B7ifcB^Yl~Y7iSr 10 
^-rSIUSS-Cfi, -fe^^V hx-^aj^iST-Sega-Seg 
g^?>Wr-^ff^, ir^V V hSegb t-fe^V >• hS 
egf RZf±7/ V hSegc tir^V > hSege 5rAtV#x 
•Cir^V ^ h^rL- h 3 gco-fe^V V hx'-^A^l 
SS^-Seg a ~Seg glCA^^tlSi^l^ioTV^. 

[0 0 8 7] W.KD-^/V^-fX/'?^ A 211. h 
d-74 1 (Offi^tb^T-Digl~Dig67l^<75^»f-^ 
^A^Al~A43Z.f±A^JBl~B4itU^jYl~Y4i:^ 
L-C-ir^V > hift^^~y h 3 9 ©ffiiSATJSi 1 Digl 
~Dig6lcS-5t>WT-fc-5„ -?r Lt> — *WA^)A1~A4 20 
ttU^Yl~Y4t^i-^(H]S§-ri4. S*=>Fp-7 
4 1 W«?^tb^^T-Digl~Dig6/5^c7)^{f ^-^^(O 
Ji-ir^^yhf^i-^ h 3 9W«T^A^ffiT-Digl 
~Dig6(CA^$tb-5 <£ 9t-^o-Cl^„ MJj<DA 
^3Bl~B4ttti^Yl~Y4t5r^i-S[HlSS-ei±, *^=> 
V h n-7 4 1 Wftf^ai^^TDigl-DigeTJ^ro^ 
f?l*if (Digl) )^<7>&ffi<7)|IIff£$i|to£4i:T 
-fe^V V im^- v h 3 9 (^f^A^ffi^Digl-Di 
ge^A^S^Si^ic^oTV^o 

[0 0 8 8] ;ftb©'7/l/f7'l/^t4 0, 4 2CDiS^ 30 
ftJWST-S ELICIT ±IEltttiX-r y^-3 5<7)-S^ 

■Ctt, JH^iSM^ S E L (CH Xs^iVftXtl £tl5«D 

Seg a ~Seg g 75^<Ox-^{f -^iffr^tH^iffi^Digl- 
Dig6^?jro^Sff-^/5 5 -?:(0* > h 
3 9©t^y hx-^A73S^Sega~Segg iffijfeS 
A^jST-Digl~Dig6{cA^/$ix5„ *fc, ^'<%>v% 
3 2 iSiRfrliPi^ S E L (C L U-<;V 

&At)£tlZ><DT:\ frHifi (Digl) \^9\-<D^.mt^tm 40 
«{.:i£<b4x5i*l^ x-^s^-^A^x.'bft 

[0089] r©i5 (C*^JS^](7)jga B B S^g 3 3 
it, ft^^/1^3 2^P?|V^fc^l|-ef4. II 3 Hig^JCQ 
^tl^Wj^-HTPo ^fc, 3 2 ftffl 

CtzttMXft, gUffi (Digl) W TAMj Xli IPMJ 

* > hSega~Segg h&HAtl%Z-btlZ<OX\ 

jg H B B **^B3 3W«ffifii]^'bl J 5wilC/ I C.5WX\ B# 50 
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iCt£<0. fglffi (Digl) (75 TAMj Xf± TPMJ <7)^ 

[0 0 9 0] Z<D&^ *nMm\c£fo&. ±?*>h 
0, 4 2(cJ;oT^S:^^(p](v:^Sg^4ir5^ t 

-fnicjEmoym^^^tax^^x j\ct£& 0 * 

fc,R£M£3 7, 3 8S:f^Bsa^tt3 3 <7)pSjffi|;:&<9 
ttct -5 fctf-ei v ^(7)-c^ ?> <7»tB^*co«BB** 

[00 9 1 ] **s, ^H%0iJ(OiKA%^£B 3 3 icloft 
5 7±y* > htt^o&^zm i i (c^LfcJ; 

6©MtU Eli 3{c^LfcJ; ?^^-yoSlta 

3 a , 4 a Sr^mtf i l» ^ t (4^ 1 HlfiW-e*'**: 
[0 0 9 2] 

*yt -yyhmm-t&^tfrx^he ^btc ?SbI** 

tc-f 5 C 1 T- 1 5 w T\ Kff wKp° d St II t A/ ifKW-* 

"C# •515 Ic45„ 
[00 9 3] ^ B B a *^groPW«ffi^ttiLT 

[lici*iliii] 

[Hi] #3PJ!<7)!g l 1 &ttA&N&K0 1 o 

[12] *^©^lHJi^JlcJ;5 Kjx F-^F^^* 
[113] *%W<DmmMM&7frt-h<DX°&oX. 0 2 
[04] *^ro^lHli^JJcj;5 Kyh-7hy^^ 

^;<o?KBi^*^g<7>ft!iwa^N^^fficD0T'S>-5o 

[0 5] *^P^<7)^l*SS0iJ?r*1-t>(7)X-feoT, 04 

[06] *^<d^i^js^uci5 Ky 

So 

[07] *%W(DmmMW&^i-tv>x-h^x. 0 6 
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[isiio] «s^i»i^tt©t-fcot, a 
[nil] *%m(o%imi&m&^-fi><7>X'hr>x. m 

[012] *^Wco^iHi|^JSr^-t-t>»T*feoT, £ 

[iai3] ttiwiniiw^^ttct'fcot, 0 
[iai4] ifwm^\%mm^-r^<oxh->x, _h 
^■tmxh&o 

[015] ^wPi^imMm^-rh^x-h^x, m 

1 4<OK#tBOTfl£#£-7Kt0-Cfo5„ 
[016] #^9M2 3»licJ;3, ifcfi£*SH£ 

mttm*m$£<o®mmxhz> a 

[017] *«W©fE2H16«S:*'f t«)-C-*>oT, 0 
1 6 ©**«S<D£^*/u95$rH Cti^fflMflif 

[018] *«MW»2 3llfi«S:*-t-'bWC*>oT, « 
^«^Wffiffl^(7)m^^^-t-f|i|S0-C-fc 5. 

[0i 9] *%w<?)%i2ni&m$:^-ri><?)xh^x, m- 
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0T?fc-5„ 

[02 0] *%W<D%2nM&\$:^-fi><DXhoX. W. 

[02 1] #»w©*3j««**i-fc©"e*>o-c. ft 

[02 2] *«M«)»3|lifi«^«t5atfi**iS«©lHl 

[02 3] #*W©tMfllBW-«fcSfti!l£*S£II£il 
10 tfcf^ *J?/i>tiT9t<0&Mmx*hZ>a 

[02 4] *^0^co^4*i6g^l(c:J;5^ B B B a*$IH<?5(Hl 

1 S^¥fi^^ 

2 ft&jf 

3a, 4a RttE OteKWffi) 

6 t^yHi 

1 3 jg B B*^ISB 

15 fta^-fs^ 

20 1 8 ^^ymm^ 

2 1 'JffillfilSg 

2 2 tf/Px— 'JU^zlV— 9 

3 5 mb*4v°f- 
3 6 t^yhtli 

3 7, 3 8 SWS 

4 0,4 2 -7)V=fy'\y^^- 
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